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1 

H3o5prrrH»e ontoofTC* k Mcrouioo6pt0cmcc f 
npejmmvna ana oopafiami oraepcndl a tpy 
5u h Moxer fem Hcnomaoaaao npH oxoina- 
Temroi oopaOance munautpviecKSix arBepeni 
ipytt una mapo-nHeaMO- h TOwmnHNX nera- 
net motoaom ne^MpMimioHHoro nporxniBama 
(nopHoaaiuta). 

Hjb^ctch KMCtpyMein an* p^anam TpyG, co- 
Aspxatoafl cryncinaTyw ooptaicy c ronpecco- 
bakkmmh tta Mae oe^opMHpy»mnMii KonwttMH. 
aa oca onptBKH uhmo/meBi muDDuqanBOCM 
pacTOsxi. a ctckxix onpaaxa - pajpcamHwe 
OTBepcnm, Ha Topoax ronea - pajnunuttie 
nt3W t coo&naMimiee* c otbcpctimmm onptBKH. 
HncTpyMtHT att6xen cncttMoft nojum pa&wet 
XNAKOcm a o6pax>BaHHwe otbcpctiutmh a nasa- • 

KM KaMBJIbt I f J - 

PB3aennrem»H0R cmukoh Me*ajy noBepxHocn»w 
TpyGu h pa6o<niMM kojuuimh npH pafxvre 3TO- 
ro WHCTpyMCHiB mnaticx naoosoH cno«, o6- 
p^jyunuKHCJi B peiyntTaie HarpeBa pa5o^cM 
boudcoctm b nojiocm HHCTpyMctrra no TeMne- 
paiypu irapoofipa^oiaHMa, oh pafxvrarr to^iko 



2 

mo npcnBipBTCJibRO HarpcroMy no TCMnepatypw 
ropjnero ne<|>opMHpoBaHWi Meranna TpyCw. 

HcnocraTKOM, noro HHCTpyMCfrra jawweicji 
TO> no aa* nonroTOBKH k paoore oh tpeoy- 
er sapamot patoK* xhotcocti» nonocni a 

5 npenBapareiibHoA paaaaw 3axonnoro kohiu 
Tpytibt. Ha BMXomc io TpyCw nocne okoito- 
iou npooccca paanaia JwcrpyMCHT HarpcBacTca 
no TCMnepaTypw bmuic nipoo6pa30Bajoui pa6o- 
<*A xxnxocni, «no BM3UBBCT onpcneneHHue 

10 HeynoocTBa npa iKcnnyBiauHH. Towoct* o6pa- 

OOTKH ompCTKA T3JCHM HHCTpyMC HTO M HCBbl- 
0OKM. 

Uf» JDOCpCTCHJW - nOBWUICHMC KWCTBa 

oCptoonoi. 

15 nomBJicHHaji ufnb nocntracTca tcm, hto h> 
BccTHbrii HMcrpyMCKT. coflcpBcaiuHH nonyw on- 
pasxy c HacaJKCHHMMH Ha Mee nc^opMwpyio- 

lUKM* IJICMCHTaMlf, B CTCHKaX KOTOpOH BMflOJF 

hchm paowiajibHbie OTBcpcnw, a Ha Topuax 
70 ne<J>opMnpyioiuMx dhcmchtob, o6pamcmibfx oohh 
k npyroMy, - parotamHMe na3M, a TaK^e ho- 
totohk pa6oqcM jiouikocth jouih nona^H cc ft 
o6pa30BaHHwe oircpctkhmh h naiaMM Kananbi, 
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CHaftxeH CM0KTHpoB3inrMM b p3CTO<n<e onpaa- 
kh c B03Mo*nocTbK> octBoro ncpcMtiucmw no 
m»iM unoKOM c nopumeM, Ka H3py*oioH no- 
BcpxHocTK Koroporc Bbmo/tMCHa KO/ibuepaji npo- 
tomkb, cocflKHCHHajJ c nonocTkio uiTOKa h c 5 

O/UMM H3 paAHaJTbHMX OTBCpCTHM OnpaBKH, 8 

nonocr> unoKa coenmieHa c hciotohkom pa6o- 

<TCH *HAK0CTH, B KaWCTBC KOTOpOH HCn0JIb3O- 

« B3Ha cMaabiaaiouiaji xouucocTb. 

Ila qepre*c noKaoaH o6uikh bka npwuiarae- 10 
Moro hh cTpyMCHra , pa3pe3. 

MHCTpyMCHt coAepxcHT KopnyoonpaBKy I, no 
och onpaBKH BMnonHCHO loonnuipHnccKOC ot- 

BCpCTBe C pa3MClUCHHMM B HCM nOHBHttHblM 
3HCMCHTOM - nOJIWM UITOKOM 2 C nOpUiHCM, 1} 

Bbmo/meiofbiM mohho co unoKOM, Ha nopui- 
ne BbmoniieHa KonmeBa* npotowa e 9 cochh- 
iteinum c noJioctbio ^ anoKa. B cTcmcax ort- 
panicH npcnycMOTpcHbi pajoiajiMTbie oTBcpcnw 
a on* nonBona cMaaowoH ttHjucocTH k nasaM w 
6 iia Topuax Bc4>opMHpyiomHx 3J1CMCHT0B 3. 

lilTOK, yCTailOBJieHHblM C B03MOttHOCTbK> B0> 

Bpaiwo-nocrynaTCJibHoro abm^kchiw b nonocm 
onpaBKH oTHOCHTem»HO paxwajibKWX OTBcpcnrii 
b cTeincax, npcncaoBarcjibHO pacnpcucnnct no- 25 

TOK CMa30HH0H 3KHJDCOCTH K 30H3M o6j»60TKH. 
Pa60«WC 3J1CMCHTW 3 C yBCnHTOBaWlUHMHOI 

k Bbixofly nM aMCTpa mh nocaaceHM hb wvnauk- 
pvnccKyw ■Den onpaBKH, wiothoc npHxanie 
apyr k flpyry paoowx 3ncMCHT0B h yncpxajoie^ 
kx d taxoM coctobhhh o6ecne<ofBaeTCJi raftKOH 
4, HaBiimKBafouieHCfl Ha nepcmnoro lacx* on- 
paBKH* 

Pa6oTy HHCipyMcma mohcho npocncmm Ha 
npHMCpc o6pa6onoi oTBspcnw HHawicTpoM 
70*°'^mm npH npoTHnmaHHH 3aroTOBKH 10 rpy' y 

6bl C jnOMCTpOM OTBCpCTHH 67 MM II TOJIIUH- 
KOH CTCHXH 10,5 MM, MaTCpHSJI - OTpKOHHft- 

HHoGHCBbm ennaB Mapxn 3-125. 

06pa66TKa npomBOHHrc* Ha BcprHxanbHOM 
npcccc MoncnH 11-6330 c ycwmeM 100 tc 4 
HncTpyMCHT aaKpennacTC* b scpxHcft rpaBcp- 
cc npecca, oTBepciHe b rpy6e pa3fla»T Ha 
pa3Mep 70 4 °' n MM c nadopoM paoowx 3jicmch- 
tob a Hapy^HbiMH jmaMCTpaMH cootbctctbchho: 
67,50; 68,75,7035; 70,55; 70.06 ♦ 70,08 mm. 45 
flpw o6pa6oTKC HapyoKHbra AHaMerp Tpy6w yBe- 
jDFDiBaeTCJf AO 90 mm, ynpyra* ycaxoca coctub- 
jwci 0,47 - 0,52 mm, Bcmnnwa ynpowHHo- 



ro cnon - 1000 1100 mkm. n P M ubhjkc- 
hkh HHCTpyMCHra BiiM3 npH nonaone k Bepx- 
HeMy Topuy sarmoBKH 5 b unoK nociynacT 

CMa30Hliail )KHJlKOCTb (M3O10 HHnyCTpHa/lbHOC 

20-30), KOTopaa HanpaBnHCTC« Mepc3 pajwajnr 
m»ie oTBepcnw b onpaBKC k pa/wajn»HbiM na- 
3aM na Topuax ncpeoro uc^opMHpyiomcro 
3ncMCHTa* npH nocncnyiomeM abhwckhh HHCTpy- 
MCHTa bhh3, unoK nepcMeuiacTCH BBcpx H 
nocncflOBaTcnbHO pacnp^nennei CMa30UHyw *hjv 

KOCTb K fle(J)OpMWpyiOtUHM 3JieMCHTaM« FlpH o6- 

pamoM xonc hh CTpyMCHra unoK B03BpamacTC» 
b iwjkhcc hcxoahoc nojio*eHHe, fleiajib lOBnc- 
Kacica H3 onopnoro CTaKaHa h uhkh noBTopa- 

CTCJl. 

3KOHOMMHCCKHMT 3<M>eKT OT HCnonb30BaHHil 

npeflnaracMoro HHcrpyMCHTa npn H3roTOBncHHH 
k omtutc k ra flctaJieH na annapaT cocraaJWCT 
50 Tbic py6. aa ctct yMeHbiucHHJi npnnycKOB 
npn oKOHnatenbHOH o5pa6oncc h 3aMeHM one- 
paojcH pacrowH otbcdcttw Ha nc^opMauHOH- 
hoc npoTRnfflaHMC 6C3 cwmw MeT3/t/ia, 



OopMyJia H306pCTCHHH 

HncrpyMCHT /uw xohowoh pasAavi Tpy6, concp- 
^qiuhh nojiyw onpasKy c Haca*eHHbiMH Ha net flo-> 
^opMnpyioaoiMH 3jicmcht3Mh, b crtmcax koto- 
poH BMnonHCHM pauoanbHbie OTBcpcnw, a hb 
Topuax Ac4>opMHpyiDuxHx 3HCMCHTOB, oCpaweH- 
Hbix omm k iipyroMy - pajmanbHwe naju, a 

IBKXe HCTOWKK paOOncfl WOKOCTH flTOI nOHB- 

qn ee b o6pajoBaHHbic otbcdcthkmh h naaaMH 
xaHanbi, oinnmoutHiicR tcm, 
mo, c utnbfo noBwuicHWi Ka^ccTBa o5pa6otKH, 

OH CHa63KCH CMOHTHpOB3HHblM B nOJIOCTH OO- 
paBKH C BO3MO3KHOCTbl0 OCCBOrO ncpfMCIUCHIW 

no/iwM inTOKOM c nopumcM, Ha HapyxHOH no- 
BCpxHOCTH KOToporo BbmonHeHa Konbueaaji npo- 
T o«oca, cocnHHeHHan c nonocibio urroKa h c 
ouhhm in pa^HajaKbix oTBepcTHH, a nonocTb 
unoKa cocnHHeHa c hctowhkom pa6o<icH msm- 

KOCTH, B KSHeCTBC KOTODOH HOlOJlb30BaHa CMa- 

ibraaiomaii jwuucocrb. 

MCTOWHKH HH())OpMaUHH, 
npHHHTbfC BO BKHMaHHC npH 3KCncpTH3C 

1. ABTopocoe cBHjieTeni»cTBO CCCP N° 614862, 
kji. B 21 D 41/02, I3.U.76 (npoTOTMn). 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is m^tde on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 



2 

on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0. 120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 |im. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The sav ings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 
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1. USSR Inventor's Certificate No. 614862, cL B 21 D 41/02, 13.12.76 [December 13, 
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